
P R O C E E D I N G S .  

3 0 ~ ~  AND 3 1 s ~  JULY, 1872. 
- 

The ANNUAL MEETING of the Members wm held in the Concert 
Room, St. George’s Hall, Liverpool, on Tuesday, 30th July, 1872 ; 
C. WILLIAN SIEMENS, Esq., D.C.L., F.R.S., President, in the Chair. 

The Minutes of the last Meeting. were read and confirmed. 
The PRESIDENT announced that the Ballot Lists had been opened, 

and the following New Members were duly elected :- 
YEMBERS. 

JAMES BINGHAM ALLIOTT, . 
PHILIMOND BAILLT, . 
WILLIAM BENNETT, JuN., . 
MAJOR FRANK BOLTON, . 
HENRY BRUNNER: . 
ARNOLD BUDENBERG, . 
EDWARD FIDLER, . 
WILLIAM HEAP, 
ALFRED HEWLETT, 
ALEXANDER CARNEGIE KIRK, . 
WILLIAM LAIRD, . 
BRADFORD LESLIE, . 
GEORGE FOSBERY LYSTE~,  . 
ALEXANDER MCNEILE, . 
ARTHUR SHANKS, . 
HENRY LIONEL SHIRLEY, . 
JAMES NELSON SHOOLRRED, . 
WILLIAM WELDON SYMINGTON, 
WILLIAII TEAGUE, . 

. Nottingham. 
. Brussels. 

. Liverpool. 
. London. 

. Warrington. 
. Manohester. 

. Wigan. 
. Liverpool. 

. Wigan. 
. Glasgow. 

. Birkenhead. 
. London. 

. Liverpool. 

. Calcutta. 
. London. 

. London. 
. Liverpool. 

. Halstead. 
. Redruth. 
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T H O M A S  TuR~oN, . . Liverpool. 
ALEXANDER WALKER, . Oswestry. 
WILLIAM WHIELDON, . , . . London. 
ROBERT ~ I N S T A N L E Y ,  JuN., . . Manchester. 
JOHN WITHINSHAW, . . Birmingham. 

THOMAS ARMSTRONG, . . Sheffield. 
ALFRED WILSON, . Middlesbrough. 

GRADUATES. 

The PRESIDENT in opening the proceedings said there were two 
important subjects that had occupied the consideration of the 
Council for some time past, to which he had now to draw the 
attention of the Members. 

The first was the question of holding one of the Meetings of the 
Institution annually in London. The wish having been expressed 
by several of the Members that a meeting should be held in London 
once a year, the Council had considered the question carefully, and 
had come to the conclusion that it was desirable for a trial of such a 
meeting to be made next year, and the time most suitable for the 
convenience and advantage of the Members was considered to be in 
the spring. As however the present rules contained no provision 
for holding such a meeting, it would be necessary for them to be 
altered for the purpose ; and notice would accordingly be given a t  
the next meeting for enabling the requisite alteration to  be made 
at, the Anniversary Meeting in January, that being the only meeting 
at  which an alteration of the rules could be effected. 

The second question had regard to the House of the Institution. 
The present accommodation had now become very insufficient, and 
the ordinary meetings of the Institution had to be held in a room 
kindly lent for the purpose. It had long been felt a matter of 
considerable importance and desirability to have a suitable house 
for the Institution, as soon as the funds were sufficient to  
warrant such a step; and the financial position was now very 
flourishing, the funds of the Institution amounting already to about 
;E8,000, while the annual income exceeded the present expenditure 
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by more than ~€700. The Council considered therefore that the 
time had arrived when, if approved by the Members, steps might 
be taken for erecting a suitable building. Preliminary enquiries 
had been made respecting a site in the neighbourhood of the 
present house of the Institution, and one which appeared eligible 
having been offered, an approximate plan and estimate had been 
prepared by the officers for a building sufficient for the present 
requirements, the amount arrived at  being about S12,OOO. This 
expenditure would exceed the actual ba,lance in hand by about 
&4,000, but it was thought that to this limited extent the surplus 
income might be anticipated. It had been considered desirable to 
take this early opportunity of giving the Members information 
regarding this important question j but formal notice was proposed 
to be given at  the next meeting of its being brought forward for 
discussion at the Anniversary Meeting in January next. 

The PRESIDENT further announced that a cordial invitation had 
been received from the Royal Cornwall Polytechnic Society to hold 
the Annual Meeting of the Institution next summer in Cornwall ; and 
the Council of the Institution had accepted the invitation, considering 
it a very desirable one, as Cornwall was a district which had not 
been visited before, and presented so many objects of interest for 
the Members of the Institution. 

He stated also that a letter had been received from the Royal 
commission of the International Exhibition to be held in Vienna next 
year, inviting the Members of the Institution to aid in promoting 
a complete representation of British Machinery oh that occasion ; 
and he had much pleasure in commending the subject to their 
attention, and hoped all the Members who were able would assist 
in furthering this object. 

The PRESIDENT continued as follows :- 

In  consequence of the very courteous invitation which our 
Institution received last year, we are now assembled in this great 
town of Liverpool, to discuss with our Lancashire brethren questions 
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of considerable scientific and practical interest. Considering that 
only two years have elapsed since Liverpool opened its spacious 
halls to the British Association, the iiivitation given to our Institution 
to  hold here oiir general meeting for the current year speaks well for 
the scientific interest astir in this community, which is remarkable 
alike for its commercial and engineering interests. 

I t  behoves me also to congratulate the Institution on the 
very able and appropriate papers which have been prepared for 
this occasion, and to call attention to the importance attaching 
to them, in order that we may be prepared for their discussion. 
Foremost on the list we find it paper “ O n  the progress effected 
in Economy of Fuel in Steam Navigation,” by a member of our body 
well known to us all for his power of grasping a subject with a view 
to bringing out in relief its salient points. This forms an important 
branch of the general subject of saving fuel, which in the presence 
of ever increasing demand and of failing supply is rapidly rising into 
a question of the utmost national importance. The annual coal 
production in Great Britain amounts at  present to 120 millions of 
tons, which, if taken at  10s. per ton of coal delivered, represents a 
money value of E60,000,000. It would not be difficult to prove that 
in almost all the uses of fuel, whether for the production of force, 
for the smelting and reheating of iron, steel, copper and other 
metals, or for domestic purposes, fully one half of th‘ is enormous 
consumption might be saved by the general adoption of improved 
appliances, which are within the range of our actual knowledge, 
without entering the domain of purely theoretical speculation ; 
the lattei. indeed would lead to the expectation of accomplishing 
our ends with only one eighth or one tenth part of the actual 
expenditure, as may readily be seen from the following figures. 
One lb. of ordinary coal developes in its combustion 13,000 (Fahr.) 
units of heat, which in their turn represent 12000 x 772 = 
9,264,000 ft.-lbs. or units of force, and these represent a consumption 
of barely 2 lb. of coal per indicated horse power per hour ; whereas 
few engines produce an indicated horse power with less than ten 
times that expenditure, or say 2g lbs. of coal. Again the heat 
required to raise a ton of iron to the welding point of say 2800” 
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Fahr. requires 22-40 x 2800 x 0.13 (specific heat) = 815,360 units 
of heat, which are producible by ‘a = 68 lbs. of coal; whereas 
the ordinary heating furnace consumes more than ten times that 
amount. 

Taking account however of a saving of only 50 per cent. in the 
actual average expenditure, we arrive at an annual money saving of 
~30,000,000 per annum, a sum equal to nearly one half the national 
income. Nor does this enormous amount of waste iudicate all the 
advantages that might be realised by strict attention to appliances 
for saving fuel, which are, generally speaking, also appliances for 
improving the quality of the work produced ; in a national point of 
view it is of great importance that our coal deposits should be made 
to last as long as possible j and regarding public health and comfort, 
the smoke nuisance is the bane of our towns and the chief source 
of our discomfort in travelling by steamboat or railway, yet smoke 
emission is only another name for waste of fuel, smoke being 
nothing more or less than unconsumed coal. I am ready to admit 
however that the introduction of all coal-saving appliances involves 
a considerable expenditure, an expenditure which has to be conducted 
carefully, under the guidance of the mechanical engineer, but which, 
if properly directed, yields immediate and very ample returns. 

In  reverting to the important branch of the general subject 
which will be prominently brought before us, we shall find that ou r  
best marine engines consume today rather less than one half the 
amount of fuel which was thought practically indispensable nino 
years ago, when our former meeting was held here in Liverpool, 
showing that one section of our fraternity have at any rate not 
been idle in the interim. If nine years hence my successor in this 
chair be able to announce a similar step in advance, which may be 
looked for I think rather in the mode of producing the steam than 
in extending its expansive action to a still greater degree, we shall 
have the satisfaction of kuowing that our further discussions of the 
subject have not resulted in ‘‘ lost energy.” 

Another kindred paper on our list deals with the economic 
getting of coal, and recommends the substitution of a well-considered 
mechanical process instead of human labour with the pick, which 
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latter constitutes in my opinion a reproach to our age of professed 
humanity and mechanical resource, forming as it does part of a 
system of coal-getting that is susceptible of great improvements, 
which will tend to cheapen production and to ensure increased 
safety and comfort to the men. 

Another paper deals with interesting applications of hydraulic 
force to the working of shop tools, being a branch of the same 
important question of the substitution of machine for hand labour, 
which commands our special interest at the present time, when the 
available labour of the country does not nearly suffice for its 
requirements. 

In  addition to  these we shall have a paper on Buchholz’s system 
of decorticnting grain, which is interesting as involving a new 
process of separating the flour from the grain j of this process we 
shall have an opportunity of judging by seeing it in actual 
operation. On a late occasion a plan was brought before ua for 
breaking up the grain by dashing it against the rapidly revolving 
beaters of Carr’s disintegrator ; whereas according to Buchholz’s 
plan it is ripped open, and the %our scraped off the bran by a 
succession of pairs of fluted steel cylinders driven at  differential 
speeds. Without wishing to express an opinion in favour of the 
one method or the other, it appears to me likely that the rational 
principles of action involved in each must ultimately triumph, 

that the millstone-a contrivance represented on Egyptian 
monuments and mentioned in the earliest historical records, which 
has continued to prepare for us our staff of life up to the present 
day-may be arrested in its meritorious course in obedience to 
the just but harsh decrees of the most uncompromising of beings, 
the mechanical engineer of the present day. 

It is not my intention to take up the time of the meeting by a 
lengthy address ; enough has been said to illustrate the importance 
and variety of the subjects brought before us for our information 
and discussion. 

-- 

The following paper was then read :- 
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